Biology of the adenovirus E4orf4 protein: from virus infection to cancer cell death.
The adenovirus (Ad) early region 4 open reading frame 4 (E4orf4) protein is a small 14-kDa polypeptide endowed with important viral regulatory functions. Although deletion of E4orf4 does not have a major effect on Ad replication due to redundancy among many Ad proteins, E4orf4 provides several functions that improve viral replication. E4orf4 contributes to temporal regulation of virus infection by downregulating early viral gene expression and by altering splicing patterns of Ad mRNAs. It also optimizes the cellular environment for Ad replication by activating the mammalian target of rapamycin pathway to increase viral protein production and by impacting the cell cycle. In addition, E4orf4 participates in the inhibition of the host DNA damage response, promoting the ability of Ad to counteract this antiviral defense mechanism. To fulfill these functions, E4orf4 interacts with numerous cellular proteins, including the major E4orf4 partner, protein phosphatase 2A (PP2A). When expressed alone, outside the context of virus infection, E4orf4 induces an evolutionarily conserved, caspase-independent, cancer-selective cell death with many interesting characteristics. This review critically describes E4orf4's contribution to Ad infection and cancer-cell death.